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INTRODUCTION.

General Ideas of the Diforganization of Bodies after
Deatr,

A LL animal and vegetable bodies, deprived of
the principle of life, undergo certain changes, by
which their texture becomes deftroyed, and their
compofition altered; having loft the chemical affi-
nity {ubfifting between their elementary principles
in their living ftate. The procefs by which this
decompofition 1is effeted, which renders more
fimple the compounds formed by vegetation and
animalization, and caufes them to enter into new

~ combinations of different kinds, is named putre-

facion, and is determined by the fame caufes,
agents, and circumftances, in both, viz. oxygenous
air, caloric, and water.  Upon a proper application
of thefe agents does the more rapid or flow diffolu-
tion of thefe bodies depend. Animal {ubftances,
compofed of hydrogene, carbone, oxygene, and {ep-
ton (azote), and not unfrequently ftill more com-
plex by the addition of fulphur, phofphorus, iron,
lime, and foda, when deprived of that conftitution
which imparts to them Jife, and expofed to the in-
fluence of thefe agents, are foon altered by more
fimple attractions between their elements, which
moft generally have a tendency to unite in binary
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or ternary combinations. This new affociation be-
tween their principles gives rife to new bodies, fuch
as feptous (azotic) air, oxyd of fepton (azote),
feptous acid, feptic gas, feptic acid, feptic acid gas,
carbonic acid gas, hydrogenous gas, oxygenous gas,
carbonated, fulphurated, and phofphorated hydro-
genous gas, {oda, water, and perhaps ammonia,
which gradually efcape into the atmofphere, pro-
- portionally diminifhing the putrifying mafs. Upon
the union of thefe elements all the changes refult-
ing from the putrefaction of animal bodies depend.
In the union of fepton (azote)and oxygene, accord-
g as the acidifying principle unites with fepton in a
greater or lefs quantity, we perceive the formation
of feptous gas, and the oxyd of fepton, feptous
and feptic acid, and feptic acid gas; to the pro-
duétion of which it is well known how much ani-
mal fubftances contribute; as in nitre-beds, graves,
ditches, puddles, &c. and in all thofe places where
putrefaction takes place to any large amount. The
combination of carbon and oxygene with caloric,
explains the generation of carbonic acid gas. The
carbon and hydrogene may unite in the form of fat,
or that fubftance fo often defcribed as refembling
{permacaeti; and if ammonia is formed, it will pro-
ceed from the union of fepton with hydrogene. It
1s poffible, alfo, in bodies containing fulphur and
phofphorus, thefe acidifiable bafes may unite with
oxygene, and form their refpective acids. Where
lime (calcareous earth), foda, or iron, is extricated
by putrefaction, thefe bafes may attach thecarbonic,
feptic, {ulphuric, and phofphoric acids, and form
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carbonates, feptites,” fulphats, and phiofphates of
lime, {oda, and iron. Thefe are the produéts, lia-
ble, however, to variation, which are evolved on thé
putrefaction of animal fubftances. 1t may happen
that all, or a greater part of the fepton, may com-
bine with caloric, and fly off in this ftate in the
form of feptous gas: on the contrary, all the {ep-
ton may unite with oxygene, and be converted into
feptic'acid, The fame variations may take place
in the other combinations, according as the ele-
mentary principles get within the {pheres of each
other’s attraction, and according to the varving
proportions of the agents above enumerated.

The produéts which obtain, on the decompofi-
tion of vegetables, are nearly the fame with thofe
of animals ; except that the compounds, into which
{epton, fulphur, and phofphorus enter, are not {o
often formed ; nor are the feptic compounds pro-
duced in fo great plenty, owing to a lefs quantity
of fepton in the latter than in the former {ubftan-
ces;—the greater part of vegetables containing
little or none, though others are furnifthed plenti-
fully with it. Vegetable fubftances, though liable
to undergo diforganization, are not fo much fo as
animal ; their order of compofition being lefs com-
plex: neither do they afford {fo much feptous gas
when acted upon by the feptic acid, nor contributc
in {o eminent a degree to the formation of this acid.
Thefe different appearances between the two fub-
ftances, and the more rapid decay of animal bodies,
feem to depend on the prefence of one elementary
principle only, namely, fepton, being in a greater
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abundance in animal than in vegetable fubftances,
It appears probable, therefore, that by the addition
of this principle to vegetable matter, ‘it may be
made to poflefs fimilar qu%lities with that of ani-
mal; and by depriving the latter of its fepton, it
will become, in fome meafure, vegetable. . This
may be termed the capital difference between the
two fubftances: but other phenomena, whofe in-
fluence on the animal compofition is, no doubt,
inferior, ought likewife to be noticed; fuch as the
phofphoric acid, and its combinations with lime,
ammonia, and {oda; the quality of the refidue of
animal matter, after diffolution, being principally:
pwing to thefe combinations.*

¥ Vide Fourcroi’s Philof. of Chemiftry, p.162,163. 1



(: &
CHAPTER L

Relations of the Produtts of Animal and Vegetable
Decompofition to other Bodies.

ANIMAL and vegetable matter having been
thewn, on diffolution, to give rife to new com-
pounds, fuch as the feptic oxyds and acids, &c
and as all living {yftems, whether of plants or ani-
mals, muit lofe the principle by which their life is
continued, and become diforganized, the quantities
of thofe gafeous fluids which are naturally formed
and diffufed through the air in fuch procefles, muft
be immenfe, and exceed ordinary eftimation. From
the perpetual accumulation of thefe gafeous bodies,
it would feem the refpirability of the atmofphere
muft, within a fhort period, become deftroyed, and,
from the noxious and even poifonous qualities of
certain of thefe gafes, fuch as the feptic compounds,
acquire a deleterious ahd deftructive operation on
the conftitution of man, and other animals who live
and move in it. = This, from appearances, would
really happen, were it not that thefe gafeous {ub-
{ftances did again enter into union with certain other
bodies, on coming within the {pheres of their at-
tractions, by which they are taken out of circulation,
and become fixed or decompounded.

1. In this manner the oxyd and acid of fepton,
on meeting with certain bodies, are taken out of
circulation, and become fixed or neutralized, and
thus reftrained from exercifing -their- deleterious
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qualities, which, if left to pervade the atmofphere;
would, on meeting the bodies of men, carry on their
deftructive and corroding operation, and produce
difeafes of different grades and malignancy, in pro-
portion as the attendant circumftances, and the
conftitution of each, were more or lefs favourable
to their operation.—The principal of thofe bodies
which have the power to coerce and reftrain this
acid, 1s pot-afh, or the vegetable alkali, al{o called
{alt of wormwood, and falt of tartar, with which
the acid unites, and forms the feptite of pot-afh,
commonly known by the name of {alt-petre, or ni-
tre, from which this acid has derived the name hi-
therto moft commonly affixed to it. This faline
{ubftance, afforded by the combuftion of plants,
has the ftrongeft attraction of all bodies prefent,
where putrefaction takes place, for the feptic acid,*
and will, confequently, difengage the acid from all
other bodies with which it is united, and attract it
itfelf.—There are certain foils and tra&s of coun-
try, as in Spain, Perfia, and the Eaft-Indies, where
pot-afh is native, and by abforbing from putrid
and all other bodies with which they meet, all the
acid they contain, they change to feptite of pot-ath
(nitre). Where this fubftance is not naturally pre-
{ent, it is frequently accumulated from adventi-
tious circumftances; near the habitations of men
it is generally produced by the agency of fire; and
large quantities of it, diffolved in water, are conti-
nually thrown away with fuch folutions as have

* Vide Bergman’s Tab. of Elec. Attrac,
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been employed to aid common water in cleanfing,
and anfwering the purpofes of wathing.* In fuch
inftances, where there is no pot-afh prefent, or
there is more of the acid than it is capable to neu-
tralize, it may be arrefted by the muriate of foda
{common or culinary falt), which is confumed in
large quantities by men and brute animals. The
alkaline bafis of the falt having a ftronger attrac-
tion for the feptic than muriatic acid, it will dif-
folve its conneftion with the latter, and form a
union with the former, in the form of feptite of {o-
da (cubic or quadrangular nitre). This acid like-

wife unites readily with calcareousearth (lime), con-
" verting it into a feptite of lime (calcareous nitre).
From the greater abundance in which lime is found
in and about human dwellings, old walls, finks,
drains, &c. than either of the above alkalies, it
might be prefumed, that this acid, in conjunction
with caxlcareous earth, would very commonly
obtain. ~ This is found to happen. The nitrous
quality of old walls, plaiftered with lime, which
takes place even to fuch an extent, as to have be-
come worthy the attention of perfons engaged in
the manufa¢turing of nitre, is fufficient evidence
of the ftrong affinity which {ubfifts between it and
the acid; at the fame time proving this acid to be
prefent within and around human dwellings, in
confiderable quantity. Clay hikewife has an affinity

* See a calculation, made by Profeffor Mitcuiry, of the immenfe
quantity of this alkali diffolved in water, which is, from time to time,
thrown out in large and populous cities, in New-York Mag. for Janus
ary, 1797,-p- 9. /

B
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for this acid ; and in fuch walls where lime is one
of the ingredients, and becomes faturated with the
{eptic acid, the clay will unite with it, and be con-
verted into an argillaceous {eptite (aluminous nitre).
Its affinity, however, is in fo weak a degree, that
where either of the alkalies, or lime, is prefent, its
union with the acid will be prevented, or diffolved,
if made. This acid alfo unites with the volatile
alkali, for which, next to the fixed alkalies and
lime, it has the greateft attraction; but from the
rare occurrence of this alkali in the earth, it will
rarely happen that a feptite of ammonia is formed.
Fat, or oily fubftances, will likewife unite with this
acid, and that with fuch rapidity as to burft into
flame with many kinds of ouls. ¢ The action of
the nitric (feptic) acid on moft inflammable mat-
ters, confifts in nothing more than a continual de-
compofition of this acid.”—* The nitric ({eptic)
acid, when mixed with oils, renders them thick
and black, converts them into charcoal, or inflames
them, according as the acid 1s more or lefs concen-
trated, or in greater or lefs quantity.”*  From the
experiments of Margraff and other chemifts, this
acid was alfo found in rain and {now waters; and
from the difpofition of water to enter into union
with 1t, may 1t be learned how rain-water in fhowers
acquires the unwholefome qualities which, 1n cer-
tain inftances, it has been obferved to exert on the
conftitution. -

Hence, then, it appears, that the alkalies, calca-

-

* Fourcroi, &c. Chaptal’s Chemiftry, p. 133, &c.
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reous earths, clay, oils, and water, on mecting the
feptic acid, act in a beneficial manner, by repreffing
and keeping down this fluid, which, by rifing in
the atmofphere, and pervading human dwellings,
&c. might occafion intermittent, or other fevers of
a more malignant or peftilential nature.

"2. Carbonic acid (fixed air), which is {o plenti-
fully formed during the putrefactive procefs from
animal and vegetable bodies, by reafon of its greater
{pecific gravity, never rifes to any great height in
the air, but defcends to the furface of the ecarth,
where it may either be abforbed by lime, or may
contribute to the nourithment of plants, which
poﬂ'efs the power of decompounding and abforb-
ing it, when in a {mall quantity.*

3 and 4. The hydrogene, or inflammable gas,
that is fometimes extricated during putrefaction,
efcapes, and mingles in the air with other gafes,
with fome of which, more efpecially the oxygenous
it may unite, and form water; while the oxygene
gas that is fet loofe in certain inftances, may afcend
and replenifh, in part, the perpetual wafte which this
fluid, from combutftion, refpiration, &c. muft necel-
farily {uffer, from time to time, in the atmofphere.

5. The other gafeous compounds, to which the
difagrecable {mell and phofphorefcent appearance
attending vegetable and animal putrefattion are
principally owing, may combine with certain bodies
they meet with, or afcend in the atmofphere, from
whence they may again be precipitated to the earth.

* Chapt. Chem, vol. iii. p. 32.
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CHAPTER. 11

Fabis tending to few the Conneltion between the Ef-
Swvia of putrefying Bodies, and malignant and pef-
tilential Difeafes.

FROM marfh exhalations and human effluvia,
has it been believed, from the earlieft ages of phy-
fic to the prefent time, that malignant and peftilen-
tial difeafes derived their origin.  Daily experience
full confirms that it is in the neighbourhood of
marfhes, and all fuch places where vegetable and
animal putrefaction takes place to any extent, that
peftilential and other difeafes of various grades and
violence prevail. Epidemics, attended with car-
buncles and buboes, which are denominated, in con-
jun&ion with the ordinary fymptoms of what is called
jail and ofpital fever, the charaéteriftics of the
plague, down to the mildeft intermittent, have ap-
peared, and raged with extreme violence, occafioned
by the exhalations from putrefying animal and ve-
getable fubfiances.* .

The numerous fadts and obfervations of the moft
judicious writers fhew, that there are few climates
where inftances have not occurred of malignant
epidemic and. endemic difeafes, occafioned by an
atmofphere furcharged and poifoned with_ the ef-
fluvia exhaled from certain putrid vegetable and
animal fubftances. Bengal, on both fides the river
Ganges, and Egypt, annually overflowed by the

¢ Pringle on the Army, p. 321 and 322.
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Nile, experience an unhealthy and peftilential at-
mofphere, immediately after the exhalations from
the putrefying colletions of vegetable and animal
matter begin to arife in the air; and bring on difeales
of various grades of malignancy, down to what 1s
called the plague. The fame occurs in every cli-
mate in a greater or lefs extent. In ponds, ditches,
fwamps, &c. where, after the evaporation of the
water, the collections of vegetable and animal mat-
ter being left bare, and expofed to the influence of
the fun, begin to putrefy, and emit certain gafeous
exhalations, which transfufe themfelves into the at-
mofphere, and produce difeafes of an intermittent
or more malignant type, proportionate to the con-
centrated ftate of the contagion, and other conco-
mitant circumftances. Lind, whofe teftimony,
from his experience, muft equal moft authors, re-
lates abundance of inftances where what 1s called
yellow fever, and other ymalignant difeafes, were
caufed by gafeous fluids, exhaled from low and
marfhy places, expofed to the influence of a pow-
erful fun. He obferves, that  in all {pots, 1n the
Eaft-Indies, fituated near large {wamps, or the mud-
dy banks of rivers, or the foul fhores of the fea, the
vapours exhaling from putrid ftagnated water, from
the corrupted vegetable, and other impurities, pro-
duce mortal difeafes.”* The fame author more
particularly mentions, that the yellow fever often
raged at Greenwich Hofpital, in Jamaica, which,
he obferves, was built near a marfh, and could not

* Lind on Hot Climates, p. 85.
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proceed from any fource of infection in the hofpital.
He every where attributes the yellow fever to the
vapours arifing from putrefying vegetable and ani-
mal fuof’cances

Dr. Clark, in his Obfcrvatlons on the Difeafes of
long Voyages to hot Countries,* mentions a coxn-
tagions maligiait fever, which prevailed at Prince’s
Ifland, in . 1771, produced from the exhalations of
putrefying vegetable fubftances.

The plague which caufed fo great a terror and
mortality in London, in 162 5 and 1636, according
to the account given by Mr. Woodal, {furgeon to
St. Bartholomew’s Hofpital, and {urgeon-general
to the Eaft-India Company, who was prefent thofe
‘two years during its prevalence, was evidently gene-
rated in that city, from the gafeous exhalations of
putrid collections of animal and vegetable matter.
He fays, “ the terreftrial caufes (after mentioning
it as a punifhment infli¢ted on mankind for their
fins,) are, by common confent of moft writers) as
followeth ; venomous and ftinking vapours, arifing
from ftanding ponds, or pooles, ditches, lakes,
dunghills, finks, channels, vaults, or the like; as
alfo unclean flaughter-houfes of beafts, dead car-
eafes of men, as in time of war, and of ftinking
fith, fowl, or any thing that hath contained life and
is putrid: as alfo, more particularly in great cities,
. as in London, the upclean keeping of houfes, lanes,
alleys, and fircets: from thofe recited, and the like
mfetious venomous vapours, by warmth of the

* Vol i. p. 123 and 124.-
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{un exhaled, are apt and able to infe the living bo=
dies of men, and thereby to produce the plague,'
as experience too much fheweth.”* From the de-
{cription given by Mead+ of Grand-Cairo, the fup-
pofed harbinger of a {pecies of the worft type of dif-
eafe, the plague, it will appear to be produced by
fimilar caufes with the above cafe, viz. by certain
gafes formed on the putrefaction of vegetable and
animal fubftances, and {uffered to arlfe into and
poifon the circumambient atmofphere with their
noxious and ftimulating qualities. He fays, ¢ it
1s fituated in a fandy plain, at a foot of a mountain,
which, by keeping off the winds that would refrefh
thie air, makes the heat very ftifliig. Through the
mid(t of it pafles a canal, which is filled with water
during the overflowing of the Nile, and, after the
tiver is decreafed, it gradually dries up. Into this
canal the people throw all kinds of filth, carrion, &c.
{o that the ftench arifing from it, and the mud to-
gether, is infufferable. In this fituation of things,
the plague every year conftantly preys upon tlie in-
habitants, and is only ftopt when.the Nile, by over-
flowing, wafhes away the load of filth.”

Pringle, Jackfon, Hume, and a number of other
authors, might be added in further proof, that the
effluvia from animal and vegetable putrefaction
may give rife to, and are the common caufes of ma-
lignant and peftilential difeafes. Inftances, abun-
dantly Numerous, occur in our own territory, to
confirm the noxious and peftilential influence of

* Monro on the Army, vol. i. note to p. 223.
+ On the Plague, p. 29 and 3o.
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the products juft named, on their application to the
conftitution, notwithftanding the (fo named) faéts,
which were promifed fpeedily to appear almoft a year
fince, in contradiétion of this opinion. 1t is related
by Dr. Reynolds,* that from the putrefaction of
a horfe, which lay on the borders of a marfhy piece
of ground; a young woman who lived near, and was
obliged frequently to pafs and repafs the putrid car-
cafe, was affeted with violent pains in the head,
and ficknefs at her ftomach. On the fecond day
of attack was bled, but her fever increafed, and fhe
became delirious. A number of blifters, furround-
ed by inflammation, appeared upon her feet and
hands, fingers and toes ; and fhe died the fourth day.

A cafe, a few years fince, occurred in this city,
where a fevere attack of fever, of the remittent type,
attended with petechiz, made its appearance in two
perfons of the fame family. On examination into
the caufe of thefe complaints, it was difcovered, by
the attending phyfician, to have originated from the
blood and other offal of cattle, flaughtered in the
yard belonging to the houfe, which was fuffered to
collett and putrefy, to the exhalations of which the
two perfons attacked had been, from time to time,
expofed. An inftance of a fimilar nature, which
occurred to a practitioner of a neighbouring town,
is related by Mr. Bayley, in his treatife on the epi-
demic of New-York in 17954 ¢ Some time in
the month' of September I was called to vifit a
young man about eighteen years old, in a family in

* Webfter’s Colle&ion, p. 197.
1 P. 84 & feq.
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the fkirt of the (Hartford) town. He was violently
attacked with moft of the charatteriftic {ymptoms
of yellow fever, &c. ‘The next day a fecond was
taken 1n the fame manner; and, on the morning of
the third, three more were taken fick, This led
me to fufped fome pasticular caufe. I fearched
for it in vain that time. The next morning, on
pafling through the kitchen, I {melt fomething that
was very offenfive, which none of the family had no-
ticed. On opening the cellar-door, I found that it
proceeded from the cellar, Two perfons went
down to examine, and found, in one corner of a
{mall tight room, a quantity of June cabbages, on
which the fun had fhone about three hours in a day.
They had rotted, and funk down in a lump of pu-
trefaction, They run a ftick under them, and lift-
ed them up, and there immediately iffued fuch
an intolerable ftench, as obliged them inftantly to
leave the cellar, A vomiting was brought on at
once, which lafted them nearly an hour. Notwith-
ftanding that the doors and windows of the cellar
were thrown open, it was two days before they
could clear it out. No other perfon in the family
was taken afterwards, and thofe who were already
{eized foon recovered,”

The malignant epidemic, or ye.low fever, which
prevailed, in the fummer of 1797, in Providence,
Rhode-Iland; in 1795, in Norfolk, Virginia;*
and, in 1791, in New-York, evidently took their
origin from gafes exhaled from vegetable and ani-

# Webfter’s Colle&ion, p. 148 & feq.
&
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mal fubftances, fuffered to colle& and putrefy, on
expofure to a heated atmofphere. It would be end-
lefs and unneceffary to add facts in further confirma-
tion of the noxious and deleterious qualities of cers
tain gafes, formed from vegetable and animal pu-
trefaction, on its application to the conftitution.
Thofe already related, as well as various other in-
ftances, fufficiently confirm, that the greateft de-
gree of vitiation which the atmofphere manifefts by
its operation upon the conftitution, proceeds from
the effluvia emitted from certain vegetable and
animal {ubftances during putrefattion. And, as far
as the innumerable facts on this fubje& have been
colleted and examined, there exifts the moft co-
gent evidence, that the products juft named form
infection, or contagion, marfh-mia{mata, or human
effluvia, or whatever other name has been affixed
toit. What the precife nature of thefe exhalations,
or caufe of fevers, was, and which the particular
noxious gas, though long a fubjeét of inquiry, re-
mained unknown, till, within a few years fince,
Mitchill, Profeffor of Chemiftry, Natural Hiftory,
and Agriculture, &c. in Columbia College, engaged
in an inveftigation of its properties, made known
to the world what that poifonous fomething, which
1s formed during animal and certain vegetable pu-
trefaction, was. He difcovered it to be a portion
of {epton (azote), one of the elements of the body
undergoing putrefaction, united chemically with
more or lefs of oxygene (the acidifying principle),
in the form of feptic (nitric) oxyd and acid.* On
* Vide Mitchill on Contagion.
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the formation and prefence of this compound, it is
prefumed, do peftilential and other malignant dif-
cafes'depend. And, in proportion as a greater or
lefs quantity of the above compound is formed; in
proportion to its fparfe or concentrated ftate; in
proportion to the length of time, the fufceptibility
of the conftitution to' be operated upon, and the
circamftances under which it is' applied; will the
difeafes, ‘depending upon this caufe, be more or

lefs violent, and attended with various peftilential
fymptoms, ' ;

CHAPTER IIL

Inquiry into the Hiftory, Produétion, and Qualities, of
that Acid whick attends the Putrefaction of [uck
Bodies as give Rife 1o malignant and peflilential
Difeafes. ‘

SEPTON, the bafe of the acid of putrefaction, or
feptic acid, is one of the moft abundant elements in
nature : it hasnot hitherto been {ubjected toany exa-
mination by itfelf, as no experiments have been able
to detect it ina diftinét and feparate ftate. In com-
bination with caloric (the matter of heat,) it forms
feptous (azotic) gas, which compofes nearly three
fourths of our atmofphere, and is the fame {pecies
of air which living plants are fuppofed to exhale in
the night, according to Ingenhouz.* Tt likewife

* 3 Experiences fur, &c, {e&. vii.
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¢ontlitiites one of the elementary prmcxples of cer«
tain plants : and, from the refult of certain expe-
fiments made by Eagleton Smith, Ef{q.* appears
to be one of the elements which compofe animal
poifons, as was, fome time previous to this, prefumed
by Profeffor Mitchill. From the fimilar ation on
animals, of fuch animal poifons as were ufed by the
experimentor; {uch as that of bees, ants, and fome
other infe@s, with the decotion of the poifonous
plants, laurel, tobacco, digitalis; opium, &c. it ap=
pears highly probable, that their deleterious qua-
lities are owing to a modification of this fame prin-
ciple, viz: fepton. Italfo enters largely into the
compofition of the mufcular fibre, blood, and lean
parts of animals, in combination with carbone, hy-
drogene; and phofphorus, which are united together
by a certain portion of oxygene, forming animal

" oxyds and acids, in proportion to the degree of oxy-
genation.  This gas; 1n its pure and diftin& form,
is incapable to fuppott refpiration and combuftion ;
while it fuftains the life of plants; which appear to
poflefs the power of decompounding it, and to at=
tach to themfelves the fepton, which enters into
and conftitutes one of their principles.4- This prin-
ciple, or element, is alfo capable of uniting with
oxygene, the principle of acidity, forming with it,
in proportion to the quantity of this laft fubftance,
1. The gafeous oxyd of {fepton (dephlogifticated ni-
trous air); 2. Septic (nitrous) gas; 3 and 4. Septous

¥ Vide Appendix A.
+ Mitchill on Manures. Med. Repof, vol. i. No. z.
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and feptic (nitrous and nitric) acids; and, 5. Sep~
tic acid gas.

1. In the firft of thefe forms, that of the gafeous
oxyd, in which the acidifying principle is fo {mall
as not to mamfeft the {malleft degree of acidity, it
is capable of fupporting combuftion, but is highly
deleterious to the lives of animals, which it deftroys
the moment they are furrounded by an atmofphere
-of this kind.* 2 and 3. The next degree of com-
bination of oxygene with fepton, is the feptic gas,
and the feptous acid. Thefe are artificial produc-
tions, and never found to exift in the atmofphere
for any confiderable length of time, as their exift-
ence depends on being kept clofed, and free from
contact with the air. The rapidity with which
they abforb oxygene from the atmofphere, on ex-
pofure, is fo great as to become quickly faturated
with this principle, and turn to feptic acid. As
their exiftence in the air is only momentary, unlefs
kept from coming in contact with it, they can have
no material influence on man or brute animals ; and
their qualities are {o widely different from thofe of
the more highly oxygenated form, the experiments
and conclufions drawn from the two former, cannot
apply to account for the phenomena of the latter.
4 and 5. The feptic acid, which is ftill higher dofed
with oxygene, and the feptic acid gas, the higheft
degree - of oxygenation of fepton, the form in
which thefe compounds moft commonly exift, and
which are produced wherever fepton and oxygene

* Priceftley on Air, vol. ii. p. 35.
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come into chemical union, have, for a length of
time, been confidered of méneral origin, and clafled
among the acids of this kingdom. How far this
opinion is founded in experience, and deduced
from facts, will appear on examination of the ma-
terials, and fources, from whence it is derived. Tt is
well known that nitre confifts of {eptic acid joined
to pot-ath, and is ufually formed during the decay
of animal and fuch vegetable bodies as contain fep-
ton, And it is afcertained, that fepton and oxy-
gene enter into the compolfition of thofe fubftances,
when alive, and have gone into new combinations,
on their difengagement, after death. One of thefe
trecent compeunds muft be feptous and feptic acid,
conftituting, by junction with afaline bafe, the fep-
tite of pot-ath. The theory of falt-petre thus ne-
ceflarily prefumes the generation of feptous and
feptic acid, from two of the elements difengaged
from organic texture. And as fepton, the radi-
cal of the acid, 1s efpecially abundant in animal
bodies, there is little difficulty in comprehending
both how, in fuch circumftances, it attracts the
acidifying principle, and afterwards attaches itfelf
to the alkali. Nicholfon obferves it to be well
known, that the feptous acid, inftead of exifting
in the mineral kingdom, 1s almoft always produced
by a concurrence of circumftances, chiefly confift-
ing in the expofure of putrefying fubftances to the
atmofphere; and that it 1s formed by the union of
two principles, which are always found in atmof-
pheric air, and the exhalations of putrefying fub-
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ftances.* The nitrous quality of the earths at the
bottom of graves, in which animal diforganization
has taken place, is further teftimony of the origin
of this acid, as in this cafe it could not have ac-
quired its feptic quality from any other fource.
Hence may be underftood how other earths, fuch
as thofe of {tables, cow-houlfes, cellars, vaults, drains,
finks, &c. &c. acquire their nitrous quality. Dur-
ing the putrefactive procefs of fuch vegetable bo-
dies as contain fepton, and animal matter, which
abounds in this principle, the oxygene derived ei-
ther from the corrupting bodies themfelves, from
the water in or near them, or from the atmofphere,
unites with this principle, and forms the feptic acid,
which, being taken up by thefe earths, converts
them into nitrous foils.

In further confirmation of the origin of this acid,
may be added the authority of Fourcroi, who fays,
< It is no longer to be doubted that the falt-petre,
which forms itfelf under our eyes, in foils foaked
by vegetable and antmal juices, or in ftones impreg-
nated with the fame juices, or their vapour, (the
materials which compofe the floors and walls of our
ftables, vaults, &c.) reprefent, in this refpet, real
artificial nitre-beds.”++

This acid is alfo found to exift occafionally in
the atmofphere. 'The experiments of Margraff'}
on {now and rain-water, and Bergman’s analyfis of
waters, prove its prefence in the air, from whence

* Nicholfon’s Chemiftry, p. 32.
+ Vide Med. Repof. vol. i. No. 1. p. 71.
1 Vide Watfon’s Chem. Effays, vol ii. p. 79.
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they are precipitated by thefe bodies, and mix with
them in their defcent. The nitrous quality of the
calcareous matter of old walls, which takes place to
fuch an extent as to be converted to economical
purpofes, affords like proof of its prefence in the at-
mofphere.

The bafes of the two gafes, fepton and oxygene,
which compofe this acid, conftitute likewife our at-
mofphere, but in different proportions and com=
binations. The feptic acid is found to contain
four parts of oxygene and one of {fepton, chemically
united ; while the proportion of thefe ingredients in
atmofpheric air about the mean ratio, are 27 of the
former to 73 of the latter; not, however, chemi-
cally united, but only diffufed through each other,
as clay is diffufed through water, or as motes are
feen paffing through fun-beams. Thefe gafeous
components of the atmofphere are intimately blend-
ed, and mixed together, but do not lofe their at-
traction for caloric, by which they are continued in
this ftate, and for which, in ordinary circumftances,
they have a greater affinity feparately than for each
other. It is by virtue of this attraction. for the
matter of heat, that they are each kept in a ftate of
gas, and not fuffered to unite, and form feptic acid,
and thereby deftroy the refpirability of the atmof-
phere.

Dr. Beddoes remarks, that ¢ the nice balance of
attrattion between the conftituent parts of the at-
mofphere deferves notice. Thefe two fubftances,
when clofely united, form nitrous (feptous) acid;
if, therefore, they were not, by fome circumftances,
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prevented from uniting clofely, all the oxygene, witl
part of the azote (fepton), would be changed into
a highly concentrated acid, and the waters of our
globe would be converted into aqua-fortis,” (fep-
tous acid).* Fourcroi alfo obferves, ¢ that this
{feptic) acid is compofed of thé fame elements with
atmofpheric air, only under a different form, and in
different proportions, from thofe which conftitute
the atmoiphere. Thefe facts are indifputably efta-
blithed by experiments in which the nitric ({feptic)
acid is decompofed, and again produced by the
union of the original clements. Hence it is de-
monftrated, that it confifts of four parts of oxygene,
and one of azote (fepton). But thefe two princi-
ples, as contributing to the formation of the atmof-
phere, are in the proportion of a little more than
two parts and one half of the firft, and cne of the
fecond, and exift inan uncombined ftate, {eparately
diffolved in a common menftruum, and without the
poffibility of contracting a real chemical union.
Hence it arifes, that atmofpheric air is never {pon-
taneouily converted into nitric (fepuc) acid.”’ -

The formation of feptic acid in the atmofphere
feems, however, to take place under certain circum-
{tances ; as when the two conftituent elements of the
acid are brought into clofe union, and within the
{phere of each other’s attmc”tion, by fome violent
concuffions, fuch as lightning in thunder-ftorms.
The experiments made by M. Cavendith,} who,

* Confiderations onthe Medicinal Ufe, and on the Produétions, of Fac-
titious Airs, p. 18.

t Vide Med. Repof. vol. i. No. 1. p. 68 and 69.

{ Chaptal’s Chem. vol i. p. 219.
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by paffing the eleftric fpark through a portion of
oxygenous and feptous (azotic) gafes, obtained this
acid, further tends to corroborate this opinion, and
leads, at leaft, to a belief, that this procefs, to a
larger amount, is conftantly taking place in the up-
per regions of our atmofphere, by the intervention
of the electric matter,

'CHAPTER 1V.

Aétion of this Acid and its Oxyds wpon Timber, Me-
tals, Earths, alkaline Salts, and Water.

THE feptic acid having been fhewn, in the pre-
ceding chapter, to owe its origin to animal and ve-
getable decompofition, its operation on timber,
metals, &c. will next be confidered.

Falts, fufficiently numerous, prove that this
acid, generated by putrefaction, is always on or near
the furface of the earth, and from thence, when ex-
ifting in any confiderable quantity, pervades the
atmofphere, and, on meeting with certain bodies,
unites with them, and becomes fixed or decom-
pounded. If, in its vaporific form, it meets with
the woody portion of dwellings, around and in
which it 1s more or lefs plentifully evolved, more
efpecially the unclean, there can be no doubt but
a quantity of this acid is imbibed, as all thefe ma-
terials are porous in a greater or lefs degree. There
are no diret experiments, however, which prove
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that there exifts a chemical union between the acid
and it; but, from the readinefs with which wood
1s penetrated by water, and the known union which
this latter body poffefles for contagion, it muft not
unfrequently be conveyed in this manner, and com-
bined with the timber of human habitations, where
thefe gafeous vapours, extricated during vegetable
and animal putrefaction, abound: the quantity
taken up will, insall probability, be proportionate
to the porofity of their texture; and in this ratio
may the different kinds of wood be capable of im-
bibing the acid. The rapid decay and rotting of
the timber of fuch veflels as carry wheat, is further
teftimony of the union and deftru&tive operation
of this acid, on its application to wood. The man-
ner in which this procefs takes place, appears to be
owing to the grain falling through the flooring of
the veflel, where, on mixing with the water there
commonly prefent, putrefies.

Wheat, containing the principle of putrefaction
in no {mall quantity, has, during its diffolution,
this principle, united with a fufficiency of the oxy-
gene, {upplied either by the water, or what it itfelf
contained, to form the feptic acid, which, {pread-
ing itfelf, attaches and unites with the timber,
caufing it to rot and decay, more or lefs rapidly, in
proportion to the ftrength and activity which the
acid attains.

From this difpofition of the acid of putrefaction
to combine and unite with the woody portions of
dwellings, fhips, or whatever elfe it comes in con-
tact with, may it happen, that the noxious matter,
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faid, in fome veflels, to infe& each {ucceffive crew,
derives its poifon.

2. The operation of the feptic acid, as above ob-
ferved, in rotting and breaking down the timber of
veflels, has been noticed to ruft and corrode, pro-
portionally quick, fuch iron fpikes and nails as were
expofed, in a fimilar manner, tothe fame caufe ; and,
from 1its corrofive qualities, gradually deftroys and
wears them away, if prefent ‘in fufficient quan-
tity, till nothing but ruft is left remaining. Such
inftances as have been colle¢ted and examined on
this fubject, go to prove this operation of the acid
on metals, It has been obferved, that in the Weft-
India Iflands, where putrefation goes on rapidly,
fuch 1ron cannon as were expofed to the atmofphere,
comunonly furcharged more or lefs with this acid,
rufted much fooner than thofe which had been bu-
ried in the fand in falt water. = The teftimony of
Van Sweiten alfo corroborates the activity and de-
ftruétive influence of this acid on metallic bodies.
He mentions, that at Oczakow, during the plague,
¢ the inftruments made ufe of by the furgeons
turned as black and livid as if they had been dip-
ped in aqua-fortis,” (feptous acid)—and < the fil-
ver hilt of a fword, which, all the time of the
plague, hungup ina tent, was changed quite black.”

3. The action of this acid, in refpect to earths,
is more obferved, and takes place to a larger extent.
I readily unites with calcareous earth (lime), when-
ever they come within chemical attraction; in the
form of a feptite of the fame, (calcareous nitre,) as
appears from the nitrous quality of old walls of
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privies, finks, drains, &c. Groundsfrequently trod-
den by cattle, and impregnated with their excre-
ments, the walls of flaughter-houfes, and the like,
where exhalations from putrid animal and vegeta-
ble {fubftances abound, as well as the formation of
nitrous earths at the bottom of graves in which ani-
mal bodies have decayed, puts it beyond difpute,
that thefe earths have an attraction for and unite
with this acid.  This affinity between the acid of
putrefaction and lime, takes place to a greater or
lefs extent in every habitation, more efpecially in
large and crowded cities, where the ftricteft atten-
tion is not paid to remove all filth, and putrefying
animal and vegetable materials, . It was fo well
known, as to become an obje¢t worthy the atten-
tion of a body corporate in };’aris, who obtained li-
cence to take away as much of the old mortar of
the walls of houfes, torn down, as they pleafed, for
the exprefs purpofe of making nitre, Hence may
be learned the quantities of feptic poifon that is
prefent, and floats about the habitations of man,
gradually undermining his conftitution, and cauf-
ing malignant difeafes, if not taken out of circula-
tion, and combined with fome fubftance.,

4. This acid likewife, on meeting with the car-
bonates of alkaline falts, decompofes them, by de-
ftroying the chemical affinity fubfifting between
them. and the weaker acids; while, at the {ame
time, it attaches to itfelf the alkaline bafis, forming
with it a feptite of the fame. The facts already
quoted, in the firft chapter, put it beyond doubt,
that the acid of putrefadtion readily unites with
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pot-afh, foda, and ammonia, refpectively, in the
form of {eptites, wherever they come within the
fphere of each other’s attraction: and, if it is evi-
dent that thefe bodies enter into combination, there
will be no difficulty to fhew, that this acid likewife
unites with fuch {dlts as have an alkali for their bafe.
According to Bergman’s tables of elective attrac-
tions, the feptic (nitric) acid has a greater affinity
for pot-ath than for any other alkali; and that no
acid but the fulphuric will diffolve their union.*
On coming, therefore, in contaét with fuch falts as
have this alkali for their bafis, it will decompofe
them, and, from its fuperior affinity for this latter
fubftance, combine with it in the form of a {eptite
of pot-ath. In the fame manner will thofe falts,
having {foda and ammonia for their bafis, be operat-
ed upon by this acid.

5. The prefence of this acid in water, and its
ready and entire mifcibility with this body, is evi-
dent from the experiments made, with the utmoft
diligence and attention, by Bergman and other che-
mifts, on rain and {now water. The teftimony of
Lewis is further confirmation of this union between
the two bodies. Heobferves, that ¢ common wa-
ters, both atmofpherical and {ubterraneous, contain
a little of this acid in combination with it ;4 and

* Although the feptic acid does not poflefs an attraion for either of
the alkalies, in fo eminent a degree as the fulphuric, according to Berg-
man’s tables cf eletive attractions, yet, from his note, it appears it is
capable to difengage the fulphuric acid, in fome cafes, partially, from its
connection with alkalies, though not fo rapid and entirely as either of
the other acids.

t Materia Medica, vol. ii. p. 120,
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that among the fubftances commonly found in wa-
ters, is the * nitrous ({feptous) acid, combined with
an alkali into nitre, or with fome of the foluble
earths into nitrous falts.”* ¢ The pureft of the
common waters is that of fnow ; and the {aline mat-
ter of this kind of water is commonly of the nitrous
kind, compofed of the acid of nitre (feptic acid),
united with calcareous earth.” ‘
It is agreed upon by almoft all obfervers, that
the vapours from ftagnant waters do feldom occa- °
fion much mifchief, as long as the mud and {lime
remain covered. The reafon of this is obvioufly
owing to the mud, while covered by the water,
emitting - its poifon but flowly, which, as it arifes
to the furface, mixes with the incumbent water,
and remains united with it, {o that little or none
efcapes to taint the atmofphere. But at length,
as evaporation goes on, and the water is nearly eva-
porated, thefe fluids, rarefied by heat, and becom-~
ing volatile, afcend into the atmofphere, and taint
it with their noxious qualities, to the detriment of
man and brute animals, who live and move in it.
On this mifcibility of feptic, or acid of putrefac-
tion, with water, no doubt, does it happen, that
thowers of rain, as obferved by almoft every writer
on the difeafes of hot climates, poffeﬁs fuch bene-
ficial and falutary effects.  The rain, in its defcent,
meets with this acid, unites with it, and thus pre-
cipitates it again to the earth, leaving the atmof-
phere in a ftate freed from its poifon. In thedame

* Vol.i. p. 118.
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manner may dews and fogs, in their defcent, unite
with this acid vapour; and to the gradual and flow
precipitation of water from the air, falling through
this infectious fluid, and carrying a portion of con=
tagion along with it, does 1t happen, that the crews
of veflels, {ent on thore, and fleeping on or near the
furface of the earth, in the open air, in {uch places
where thefe peftilential vapours abound, are {o com=
monly feized with difeafes which deftroy their lives.
The natives of the Eaft-Indies are fo well aware of
the noxious qualities, at times, of rain-water, which
falls firft in fhowers, that they are cautious how
they expole themfelves toit. Asevidence of this
atmofpherical water containing fomething délete-
rious, it has been known to caufe foal-leather to
become mouldy and rotten in the fpace of forty-
eight hours. The fame was alfo obferved to hap-
pen in our own city, in the time of the epidemic, in
1795. Hunter alfo remarks, that expofure to rain
is believed to be the caufe of fevers in the ifland of
Jamaica. The practice among Europeans at Con-
ftantinople, Grand-Cairo, and other places where
the plague rages, to cleanfe all their goods, &c.
they receive by means of water, is further corrobo-
ration that peftilential gas unites with water, info-
much that thefe bodies, thus cleanfed, are deprived
of communicating any poifon they had previoufly
imbibed.  To this mifcibility of contagious fluids
with water, may cold bathing, in malignant dif-
eaies, owe its beneficial and falutary effe@s—the
poifon'which adhered to the fkin and its pores being
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thereby conveyed off, and rendered harmilefs to the
conftitution.

From the preceding faéts, then, it may be con-
cluded, that the feptic acid, generated in all filthy
and unclean dwellings, finks, &c. on meeting with
either of the fubftances above enumerated, unites
with them, becomes fixed or decompounded, and
thus taken out of circulation. By this wife provi-
fion of nature, the acid of putrefaction, which muft
be formed in no fmall quantity, confidering the
immenfe and incalculable mafs of vegetable and
animal matter which is continually undergoing dif-
organization; is arrefted and reftrained from affum-
ing its corrofive, ftimulant, and poifonous qualities,

which 1t exerts on man and brute animals, when fet
loofe in the atmofphere.

A
CHAPTER V.

#ffeéts produced by it upon the Conftitution of Men,
particularly the Month, Throat, Alimentary Canal,
exterior and pulmonic Surface, Heart, Blood-vef>
Jels, and Lymphatic Syftem.

HAVING afcertained, as it is hoped, the caufe
of moft endemic and epidemic difeafes, the fources
of their origin and formation, together with their
affinities and action on different bodies; their ef-
fects on the living conftitution fhall next be confi-
dered. :

E
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1 and 2, The effeéts of oxyds and acids of this
fort, when applied to the living body, which, in
{fome inftances, may be completely furrounded by
an atmofphere- highly charged with thefe gafeous
fluids, are inflammations or wulcerations, together
with many other difeafes of different kinds; and,
if infpired in a concentrated ftate, may caufe in-
ftantancous death. On its application to the fau-
ces and throat, from its cauftic and corroding na-
ture, it may inflame, and excite heat and diftrefling
. pain in the furrounding parts, and bring on apthe,
and erythematic affections of the pharynx and ={o-
phagus, as is ‘obferved to happen under certain cir-
cumftances where it is generated, or prefent, from
any other caufe, in fufficient quantity. The expe-
riments of Profeflor Mitchill;* in his courfe of lec-
tures, in 1796, on the'tartar of the teeth, thews that
this acid may be (and is-occafionally prefent in the
mouth) either formed from the remains of corrupt-
ing food, or taken in, by infpiration, with atmof-
pheric air. This operation and effect, produced by
the acid and. its oxyd, on the fauces and throat, is
further confirmed by fa&s of difeafes of thefe parts,
induced by breathing air highly vitiated with pef-
tilential efluvia. To this effect is the obfervation
of Huxham, who remarks, that ¢ for many months
paft we had fearce the flighteft fever, but it was at-
tended with fore-throat, apth&:, and fome kind of
cuticular eruption, and that, too, in pleuritic and
pneumonic diforders; fo greatly did the conftitu-

* Vide Mitchill’s letter to Thomas Charles Hope, M. D. in the New
York Mag. for February, 1797.
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tion of the air, &c. feem difpofed to produce erup-
tions in all forts of feyerifth indi{pofitions.”*

Robertfon, in his remarks on the Monthly Re-
view of the fick in July and May, alfo obferves,
that to the clafs of fever, the dyfenteric belly-ache,
and almoft all the cough and fore-throat cafes,
fhould be added, becaufe they originated, I had
nearly faid, from'the fame fource; thefe different
appearances depending on the habits or conftitu-
tions of the {ubjects infected.” :

In the peftilential fever which prevailed at Win-
chefter Hofpital, many were {eized with uneafinefs
of {wallowing, and complained of a forénefs of the
throat.{ To this may be added the authority of
Chifholm, who, in his account of an epidemic fe-
ver in Grenada, remarks, among other obfervations,
. that ¢ fome complained of a rawnefs, as it were,
from the throat to the ftomach;” or, as they ex-
prefled it, ¢ a rawnefs and. burning of their in-
wards.”’§ !

Hence, then, it will appear, that this volatile
acid does occafionally enter the fauces, and extends
its influence to the @fophagus, caufing a greater
or lefs degree of inflammation and uneafinefs in the
parts, according as the poifon is in a more or lefs
concentrated form, and to the length of time it is
applied. The mucus which lubricates the parts,
and 1s continually excreted in confiderable quanti-

* On Fevers, p. 274.

1 On Jail Fevers, p. 325.

% Smyth on Jail Fever, p. 12.
§ Med. Com. for 1793, p. 267.
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ties, more efpecially on the introduction of any ex-
traneous body, may, in all probabllxty, defend them
from more repeated attacks of this acid, by uniting
with, and preventing its coming in contaét with the
parts.

3. The operation of this acid on the ftomach
and inteftines appears more frequent than the above,
and 1s productive of greater evils and fatality to the
conftitution. It may beeither takenintothe ftomach
by mixing with the faliva, and {wallowed, or may be
gencrated in the inteftinal canal, on the putrefac-
tion of fome of thofe fubftances that are taken in for
our nourifhment. The opinions of the moft re-
fpectable authorities countenance ‘thefe modes of
operation. 'The faliva and fluids of the mouth
confift principally of water, and may, therefore, be
fuppofed to poffefs an attraction for thefe conta-
gious gafes. The mfe&jlon, thus finding its way ifito
the mouth, will almoft unavoidably get into the
ftomach during the deglutition of our food, or be
conveyed there with'our drink.

Balfour, in a Treatife on Putrid Inteftinal Re-
mitting Fevers, afcribes the caufes of thefe com-
plaints to a putrid ftate of the mucus lining the inte/-
tines, which, being abforbed by the lacteal vefiels,
and carried into the blood, caufes the febrile ftate.

—<¢ This mucus receives the infetion firft by con-
tagious matter taken into the {ftomach by means of
the faliva.”*

To this may be added the authorities of Turner,

# Page 130.
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Gardiner, and Lind ; the latter of whom fays, that
fwallowing the {pittle, in- infected places, is juftly -
deemed a means of {ooner acquiring-the taint; for
which reafon neither the nurfes, nor any one elfe,
fhould be fuffered to eat in infected hofpitals. ¢ I
am apt to think, that infetion, from whatever im-
pure fountain it is derived, does firft difcover itfelf -
by affecting the ftomach and inteftines.””*

Another mode in which the difeafes depending
on the feptic acid are generated, is by the putrefac-
tion of thofe {ubftances taken into the ftomach,
from time to time, for our fupport. If it is evi-
dent, that animal and vegetable matter, undergo-
ing diffolution in the open air, give rife to the fep-
tic acid and its oxyds, is it not prefumable, that
this fame compound will be formed, on the cor-
ruption of fimilar fubftances, in the prime vie of
human bodies? It is neceffary to the maintenance
of life, that a proper quantity of food be taken into
the ftomach, from time to time; and that the di-
geftive organs perform their funtions properly ;
for, as the diet is principally of the animal kind,
and, confequently, containing all the elements ne-
ceflary to the formation of the feptic compounds,
it would undergo putrefaction in the inteftinal ca-
nal, were it not prevented by the faliva, gaftric li-
quor, pancreatic juice, and bile, which, mixing
with it, diffolve and prepare it for the various pur-
pofes it is intended to anfwer. As long, then, as
the ftomach fecretes its liquors in healthy and due

* On Het Climates, p. 65.
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quantities, will its contents be kept in utter impof-
fibility of forming the feptic poifon. But when
thefe preventatives are entirely fufpended, or weak-
ened, from debilitating caufes, fuch as the too libe-
ral ufe of {pirituous liquors, exceflive heat, fatigue,
or from any other procefs by which its healthy func-
tions are deftroyed or impaired, then it is evident
that the food will be liable to corrupt, and the
produds formed from thefe materials, within the
ftomach and inteftines, fimilar to thofe which ob-
tain without the body. A fource of poifonous ef-
fluvia {feems thus to exift in our bodies ; and, from
its ftimulant qualities, the occurrence of naufea,
burning pain, and exceffive vomiting, together with
other {fymptoms of gaftretis, will not be difficult of
explanation. - To this caufe, whether generated in
the prime vie, ortaken in from a vitiated atmof-
phere, when applied to the inteftinal canal, are di-
arrheeas, dyfenteries, and cholera morbus, difeafes
of the fame genus, only differently modified, refera-
“ble. The inflamed ftate of the ftomach, duode-
num, and lower parts of the inteftinal canal, and
the black gangrenous and mortified fpots, are all
owing to the operation of this acid, which, in {ome
cafes, may acquire a higher degree of malignancy
than common, by uniting with a larger portion of
oxygene. ‘'The coffee-coloured matter, commonly
called black vomit, ejeted in what are called bifious
remitting fevers, {eems to owe its colour to a mixture
of this acid, as appears from its ftimulant nature,
noticed by diffectors, with a quantity of bile and
blood, which is poured out of fuch veflels as have
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their coats deftroyed by this poifon. .That this is
not a difcharge of putrid bile, is evident from the
experiments of Saunders,. who obferved; that fo
far from its becoming putrid, it was lefs liable to
undergo this procefs than any other of the animal
fluids, arid would even prevent the diforganization
of fuch fubftances as were immerfed in it.* Blood,
mixed with bile, became putrid in three days;
while no mark of putrefaction manifefted. itfelf in
the bile till the fixth day.4 Hence alfo it is evi-
dent, that putrid bile, which has been affigned as
the caufe of bilious fevers, has no agency in its pro-
duction ; for if the bile did; in reality, become pu-
trid, this change muft neceflarily have previoufly
taken place in the blood, in which ftate the animal
muft expire within a few moments after putrefac-
tion takes place.

4. On the application of thefe peftilential fluids,
which have been confidered the caufes of the difeafes
mentioned, to the bodies of men, which it may com-
pletely furround in fome cafes, is it prefumed, are
the various eruptions and petechiz, fo common in
fevers of the worft type, to be explained; and not
often to be referred to critical depofitions of humors
from the blood.  Thefe affections will put on dif-
ferent appearances and malignancy, in proportion
to the concentrated ftate of the poifon, the confti-
tution, and parts to which it is applied. From
the difpofition of this acid to adhere to bed-clothes

* On the Liver, p. 130.
* 4 On the Liver, p. r1o.
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and bedding, of which there are innumerable in-
ftances, it will readily appear how thefe peftilential
eruptions are produced, efpecially on thofe parts
that are kept conftantly covered, as the back, loins,
&c. which are thus continually furrounded by an
atmofphere of contagious vapours. The fkin, thus
" befet by this fluid, whofe particles feem to inhere
m its pores, becomes inflamed, and puts on this
morbid appearance.. The yellow colour of the
fkin, in fome cafes of ‘highly contagious difeafes,
feems to depend upon the fame caufe, and not to
an abforption of bile, as has been fuppofed by wri-
ters on bilious remitting fevers. If thefe changes
of colour in the fkin were really owing to abforbed
or to regurgitated bile, the colour of the urine, in
thefe cafes, otight to be deeply tinged with this fluid,
and the feces to put on an ath-coloured appearance,
as in jaundice; but none of thefe appearances are
obferved to take place in the fevers where this
pretended abforption is alledged. Befide, it is well
known, that fuch parts of the fkin to which this
poifon is artificially applied, will put on a yellow ap-
pearance, refembling that which is obferved to take
place in what is called ye/fow fever. It has been
obferved, that perfons fick with this fever; which
had been taken in the Weft-Indies; had that part
of their eyes which was, in vifion, expofed: to
atmofpheric air; tinged with yellow ; while the re-
mainder of the eye retained its natural colour. In
this cafe the eye could not have acquired this
colour from an abforption of bile; which, if it
bad been the cafe, would alfo have been evident in
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other parts of the eye and body. 'Were it not, proe
bably, for the perpetual fupply of tears, which wafh
the eyes, and thus convey off any contagious fluids
that may be applied, thefe appearances might of-
tener occur, as impreflions would be quicker ob-
ferved in this organ than on the fkin.

5. This acid, in a vaporific form, does, no ddubt
{ometimes enter the trachea, with the air, in refplra.
tion, where it may inflame and deftroy the parts
with which it comes in contact ; and, in ifs paflage to
the lungs, if in a concentrated form, may occafion
fudden death, In this manner may the fudden ex-
tinction of life, in perfons expofed to the contagion
of the plague, as obferved by Ruflel, be accounted
for.* If this gafeous fluid be infpired in fuch a di-
luted flate as not to occafion immediate death, it
may caufe catarrhal affeGtions, anxiety, coma, f{uf-
focation, &, depending on the {parfe or concen-
trated form, and circumftances under which it is
apphed When mixed with atmofpheric air, and
taken into the lungs, it will not ferye the purpofes
of refpiration, as but a fmall portion of vital air will
be decompounded, owing to the large quantity of
non-refpirable air which is taken in.  The heat of
the body muft thereby be leflened, and the con-
tractions of the heart and arteries become more,
flow and feeble, In this way may the purple and
‘blackifh fpots of perfons dead of fever, occafion-
ed by this acid and its oxyd, and the livid
and dark colour of the fkin, attended .with

? Hiftory of Aleppo, p. 23%
F
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coldnefs during life, be accounted for; the lungs
not being able to reftore to the fyftem its ufual
and neceffary fupply of oxygene. Hamorrhages,
debility, and proftration of ftrength, together with
want of cohefion in the folids, might all be explain-
ed upon the fame principle, the mufcles being de-
prived of their ufual quantity of oxygene, and over-
charged with fepton.

6. If this acid be formed in the ftomach and in-
teftines, or taken in by the faliva, and applied to
the mouth, fauces, cuticular and pulmonic furface,
can it be fuppofed, that it fhould not be taken up
by the abforbent veffels of the fkin and pulmonic
organs, or abforbed by the lacteals of the intef-
tines, which are known, in fome inftances, even to
take up fome of the fzces, and carried into the mafs
of blood? That fomething of a peftilential nature
is conveyed 1nto the blood, appears from the evi-
dent marks of peftilential infection, which children,
born of mothers fick with the plague, bring along
with them. Whether they acquired this taint im-
mediately from the blood circulating through the
umbilical cord, or from the Ziguor amnii, or both
conjoined, is immaterial to our prefent purpofe, as,
in either manner, it goes to prove what has been

faid above. The acid fweats thrown out from
the poifoned mafs of blood, by means of the fmall
exhalent arteries, in malignant and peftilential dif-
eafes, forming the matter of contagion, 4and adher-
ing to the bed-clothes and linen, which, by its cor-
rofive qualities, it deftroys and rots ; and, if excret-
ed in any confiderable quantity, {o commonly 're-
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lieves the patient ; inafmuch as the volume of poi-
fon contained in the arterial {yftem is thereby lef-
fened ; thews that the blood, in certain difeafes, con-
tains fomething of a noxious nature. The appear-
ances alfo which blood, drawn in peftilential fevers,
puts on, correfpond with that in which feptic gas
had been artifically injected.* Blood, thus infected
with this poifon, taken up by the abforbent veflels,
will be carried the round of circulation, and will
continue to flimulate the heart and arteries, wear-
ing out their excitability, and, confequently, bring
on death, if the conftitution is incapable of becom-
ing habituated to its ftimulus, or part, or whole, of
the ftimulus be not fubducted. If it be prefent in
any great quantity, it may caufe a fudden extinc-
tion of the vital principle, as is obferved {fometimes
to happen in highly peftilential difeafes.

2+ Lhe above-mentioned compounds, when ab-
forbed by the lymphatics, may inflame them, and
caufe obftruttions, indurations, and even fuppura-
tion, of thofe glands through which they pafs, asis
commonly obferved to take place in the inguinal
and axillary glands, in the plague, and other dif-
eafes produced by a peftilential {tate of the atmof-
phere, where it is abforbed in a highly concentrated
form. Inftances have occurred, where the lympha-
tics of the hand, on this extremity being wounded,
in diffecting bodies, 1n which the feptic acid appears
already to be formed, were highly inflamed, and

* Vide Mitchill on the effe&s of contagion on the heart, in the: New-
¥ork Mag. for 1796.
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¢ould be readily traced from the part where this fluid
had been applied, in their courfe to the glands in
the axilla, in which {ubfequent fuppuration took
Place. ~ Befide the affections of thefe glands, thofe
of the mefentery will be liable to like ailments; and
more frequently, as this deleterions fluid will be
more frequently applied to them, by 'reafon of its
abforption from the inteftines. The feptic com-
pounds, paffing through the lacteals, will inflame
them, and extend to the glands, in their way to the
thoracic dué, and bring on an indurated or {chir-
rous ftate: if it be abforbed in a highly concen-
trated ftate, it may alfo communicate its effects to
the tnefentéry.  When thefe glands become in-
durated or inflamed, the chyle will neceflarily be
obftru&ed totally, ‘or ‘in’ part, in its circulation
through thefe glands ; confequently the {yftem will
not receive a fupply of nourifhment equal to the
quantity expeaded in performing its healthy func-
tions. Hence the body muft wafte away, and the
difeafe named marafinus be induced. The frequent
dropfical affeftions which follow long-continued in-
termittents, dyfenteries, and other difeafes of the
fame clafs, appear, in many inftances, to be owing
to obftructions of thefe glands; which do not allow
a free paffagé to the lymph, which is therefore de-
pofited in the different cavities and cellular texture
¢f the body ; ‘and in proportion as the obftruction
is tnore or ‘lefs univerfal, will the difeafe be gene-
ral or local.
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CHAPTER VL

Application of this Principle to explain the Preven-
tion and Deftruction of Infection, or Contagion, in
Ships performing Quarantine, in Fails, Hofpitals,
private Dwellings, in regulating the Police of Ci-
ties, in the Management of Lazarettos, &e.

HAVING fhewn the qperation of the feptic
acid, on its application to the conftitution, we come
next to confider its prevention and deftruction in
thips, performing quarantine, &c. &c.

1. In fuch fhips as have thefe noxious effluvia
floating about, either derived from articles infected,
or generated from the colleftion and putrefaction
of fuch materials as contain {epton, it will be pro-
per, from the known affinity which {ubfifts between
thefe contagious vapours and calcareous earth
(lime), to expofe this fubftance to an atmofphere
thus impregnated. 'White-wafhing between decks,
and all {uch places as may admit of this practice,
will therefore be the moft advantageous method in
which it can be applied, as a larger furface will
thereby be expofed, and, confequently, a greater
portion of the acid taken up and neutralized in a
given time. Frequent repetitions of this practice
will be neceffary where the contagion is abundant,
as the lime will become faturated with this princi-
ple, and incapable to attract and take out of circu-
lation any more of the noxious compound. - In
fuch inftances where thefe efluvia have, for any
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length of time, been prefent in vefiels, it is more
than probable, that from the capability exifting be-
tween the two to unite, the timber of the latter
may imbibe fome of thefe vapours; and to this, as
has been above remarked, may it be owing, that
the fucceflive crews of certain vefiels are fometimes
defiroyed. To deftroy this connection between
thefe two bodies, as well as to prevent the future
afcent of the gas, and thus again taint the circum-
ambient atmofphere, a folution of the vegetable
alkali (pot-afh), in water, which pofleffes the greateft
known affinity for this fluid, will be a proper pre-
ventative. It will difengage the acid from its con-
nection with the wood, in confequence of this fu-
perior attraftion, and join with ititfelf. Frequent
wafhing the apartments will likewife tend greatly
to cleanfe and carry off the noxious vapours ; and
will alfo, by being imbibed into the texture of the
wood, {et loofe and convey away {uch poifon as may
remain. Ventilation muft not be neglected ; the
contaminated atmofphere will thereby have part of
its volume conveyed off, and a quantity of purer
air admitted ; thus rendering its flimulating quality
lefs violent and active.

2. The fame means, recommended above, for
the deftruction of thefe fluids in fhips, will apply
to jails.—As white-wafhing the walls with lime can
at all times and readily be done here, it ought, from
time to time, to be renewed ; the poifonous effluvia
being thus conftantly taken up, and rendered harm-
lefs. 'Wafhing the apartments with water or ley,
which hasa {hill greateraffinity for thefe efluvia, will
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difengage the poifon which they {o commonly be-
come impregnated with, to theinjury of the health of
the inhabitants of thefe places. In no one inftance
will it be more neceffary to admit frefh air, than in
thefe places. The pent up vapours will, in a fhort
time, acquire a high degree of malignancy, and
caufe difficulty of refpiration, uneafinefs about the
precordia, and bring on other {ymptoms indicative
of a vitiated ftate of the atmofphere.

3. The regulation of hofpitals will be anfwered
by the fame means already noticed for jails and
thips : but, from the {pecific gravity of this acid or
its oxyd, it will occupy the lowermoft parts of the
rooms. * Under an atmofpheric preflure which
fupports the quick-filver in the barometer at 2g.
84 inches, and in a temperature of 54. 5 of Fahren-
heit, a cubic foot of azotic gas weighed one ounce,
thirty grains and one half; and of oxygenous gas,
one ounce, one drachm, and fifty-one grains: it
1s prefumable that a combination of the two, that
1s, thirty-feven parts of oxygene united to thirty-
three of azotg, would form a fluid of nearly the
fame weight with atmofpheric air, or rather heavier;
and the probability of this would increafe, by con-
fidering that a cubic foot of nitrous gas, which con-
tains only thirty-one parts more of oxygene than
the gafeous oxyd does, weighs one ounce, two
drachms, and thirty-nine grains.”” Hence, then,
perfons who lay on or near the floor, where this
compound is prefent, will fuffer more than thofe
who walk through thefe places; and for this reafon
alfo will the atmofphere on the fecond floor be
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more refpirable than that on the firft, or loweft,
Vent-holes, upon-a level with the lowermoft part
of the room, may therefore more readily fuffer the
efcape of thefe noxious compounds; and, in ad-
dition with thofe fubftances that take up and neu-
tralize them quickly, reftore the purity and refpis
rability of the air.

4. The preventatives already mentioned, parti-
cularly for thips, which may be confidered as float-
ing habitations of men, will alfo apply to the clean-
ing and purification of private dwellings, From
-what has been faid on the affinity of lime with the
{eptic acid, it will, at firft view, appear how much
more preferable, and conducive to the health of
the inhabitants, fuch dwellings, which have their
walls plaiftered with this fubftance, will be, to thofe
of gypfum ({ulphate of lime), which is incapable to

~ neutralize the acid. The common practice to pre-
wwent and deftroy contagion in private dwellings, by
means of alkalies diffolved in water, fuch as ley,
&c, and lime, thews how much preferable this ma-
nagement and contrivance is to that of burning tar,

_coal, fulphur, &c, fubftances that poflefs no ufe-
ful, but pernicious qualities, inafmuch as the pefs
tilential matter refifts the attractive powers of thefe
fubftances. (Vide fe&, vii).

5. In regulating the police of cities, it will, at
fisft view, appear highly neceffary,in order to pre-
vent the formation of thefe noxious fluids, to re-
move all the materials, {uch as animal and certain
vegetable {ubftances, from which they are generated,
In addition to the preventatives emimerated for the
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prevention and deftruction of contagion in jails, &c,
planting trees along the ftreets, efpecially thofe
which are, from fituation, more liable to colleftions
of gafes of this kind, will be of fervice in decom-
pounding thefe fluids, as foon as formed, if in con-
fiderable quantities, and thus reftore the air to its
former ftate of refpirability. ¢ Thefe very fub-
ftances (putrefying bodies and ftreet-manure), that
caule fo much mifchief and terror in cities, are
fought after with great avidity by farmers, who pur-
chafe them at a high price, and ufe them, with much
advantage, to fertilize their fields. The beneficial
and falutary effects of this pracice in hufbandry,
makes it look as if nitrous acid and nitrous airs were
good manures, and that vegetables had the power
of decompounding them. That, in fhort, in the
economy of plants, there is a procefs by which the
fepton and oxygene of thefe infectious fluids are
feparated ; and while the former remains in the ve-
getable as a part of its nutriment, the furplufage of
the latter, after forming gum, mucus, meal, &c,
and other vegetable oxyds, flies off through the up-
per furface of the leaves, in company with heat and
light, in the form of vital air.” (Vide Mitchill on
the decompofition of contagious air by vegetation.
New-York Mag. for 1797.)

The luxuriant growth of vegetables in the fur-
mer and autumn of 1795, in New-York, during
the epidemic, makes it further evident, that vege-
tables decompound this noxious body, and thus
alt in a beneficial and falutary manner. Upon
this principle in vegetables to deftroy the chemical

G
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union between the ingredients of feptous airs, may
the dangerous confequences often attending the
cutting down of woods in new and uncultivated
countries, be accounted for. . Thelexhalations from
the fwamps, morafles, &c. being fet loofe in greater
quantity in the atmofphere; by the now more di-
ret rays of the fun, without any adequate fupply
of other vegetable fubftance to arreft and decom-
pound them, they afcend, and pervade the air, car-
rying on their ufual noxious and deleterious qua-
lities, on meeting the bedies of men, or brute
creation.

6. The management of lazarettos may be conduct-
ed upon the fame principle. From the known mifci-
bility of contagion with water, and the fhort diftance
thefe fluids extend their influence over this body,
as has been repeatedly obferved by Lind, and others,
the moft proper and healthy fituations for inftitu-
tions of this kind, are readily pointed out. And,

7. According to what has been faid in the fifth
chapter, concerning the production of contagious
fluids in the ftomach and inteftinal tube, from ani-
mal and certain vegetable food, taken in from time
to time, it will appear, that {uch fubftances as con-
tain {epton to any amount, fuch as lean and muf-
cular animal fubftances, are improper ingredients
in diet. Such articles, then, as contain none of
this principle, ought to be {elected as the moft pro-
per for nourithment in complaints occafioned by
this acid. Fat or oily fubftances being of this clafs,
and vegetables containing but little fepton, ought
to be the moft beneficial and wholefome diet in ma-
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lignant and peftilential difeafes. This is authen-
ticated by facts fufficiently numerous to put it be-
yond cavil.

The comparative health, in the Weft-Indies, be-
tween the Englith, who indulge in the free ufe of
animal food, and the French, who, on the contrary,
abftain from this kind of aliment, and live princi-
pally on vegetable food, fhews that animal matter
is not only improper, but is an injurious article in
our diet, in all peftilential conditions of the atmof-
phere, or when malignant difeafes prevail. The
fame is obferved to happen in Bengal, and other
parts of the Eaft-Indies. The Englifh, who live
principally on animal and vegetable food, are far
more liable to attacks of malignant difeafes, and a
greater number of them are carried off annually
thereby, than of the Gentoos and Brahmans,
who live on rice. Befide, it is well known how
much lefs fatal the yellow fever, and other {pecies
of malignant difeafes, are among the negroes of the
‘Weft-Indies, and thofe of the fouthern ftates, who
live on vegetable food for the moft part, than among
the whites of thefe places, who are under no necef-
fity of abftaining from the ufe of animal food.

A
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APPENDIX.

EXPERIMENT 1.

I I TOOK two mice; one I caufed to be ftung by
a wafp, which was immediately thrown into con-
vulfions, and expired in two minutes: into an
incifion made in the mufcular fubftance of the
other, I inje¢ted two drops of the nitrous acid; it
feemed to operate exactly in the fame manner as
the fting of the wafp, and the animal expired im-
 mediately, On opening them, and endeavouring
to ftimulate the mufcular fubftance of their hearts,
1 found it had in a great meafure loft its irritability.
Fontana obferves, in his book upon Poifons, that
the nitrous acid, applied to the mufcular fubftance
of a pigeon, killed it immediately; Cavendifh and
Lavoifier have proved, by experiments, that the
azote is the radical principle of the nitrous acid.

|

EXPERIMENT III

1 took four young puppies: into the jugular
vein of one, I injected four drops of the decottion
of white helebore ; into the fecond, I injected four
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drops of the digitalis; into the third, I injected one
grain of the falt of urine diffolved in water’; the
fourth T caufed to be ftung by two wafps; ‘ the firft
died almoft inftantancoufly ; the fecond and third
n tefs than five minutes; the fourth recovered with
great difficulty, and feemed to throw off the difs
eafe by foaming at the mouth.

-
', EXPERIMENT IV.

I caufed a number of earth worms to be ftung,
by bees, ants, and other infets, which always killed
them 1mmediately ; and {eemed to a& on them
in the fame manner as the decoction of the poi-
fonous" plants,  the ‘laurel, tobacco, opium, &o.
This effect is aftonifhing, in thefe animals, which,
when cut into pieces with the knife, fill retain
their irritability for many hours, or even days.

All poifonous plants with which we are acquaint-
ed feem to act in: the fame manner when injected
into' the  circulating {yftem of animals; yet, from
the nature and conftruction of the ftomach of fome
animals, they are eaten with impunity : goats will

grow fat upon euphorbium, and {wine upon hen-
bane, &c. :

THE END.
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